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k N July 30, 1913, a test was conducted at the Columbia Fire Testing Station, 
Greenpoint, Brooklyn, N. Y., upon so-called fireproof floors of three 
different types. 

These floors were constructed side by side and subjected simultaneously to 
the regulation fire, load and water test as prescribed by the Building Department 
of New York City. The test was, therefore, a comparative one, showing the 
behavior of these different types of construction under the same conditions of test, 
and for this reason the results are both significant and interesting. 

The specimens included a floor slab of cinder concrete, one of terra cotta and 
one of gypsum and shavings. Each of these types of construction have, from 
time to time, been tested separately, but this was the first instance where these 
different materials were tested side by side and subjected to the same identical 
conditions. 

The slabs were erected by experienced workmen and every precaution was 
taken to have the constructions similar to those employed in actual practice. 
The gypsum slab was erected by an experienced man in the employ of the United 
States Gypsum Company. The cinder concrete slab was erected by workmen 
experienced in that type of construction, and the terra cotta slab was laid under 
the supervision of a man who has had years of experience in that particular kind 
of work. 

The cinder concrete slab and terra cotta slab when tested had been in place 
practically 30 days, while the gypsum slab had an age of only 14 days. In 
analyzing the results of the test, it should be noted that the age of the gypsum 
slab was thus about one-half the age of the other slabs. This was due to a mis- 
understanding at the time the floors were originally constructed, resulting in the 
use of unsuitable materials for the gypsum floor. About 2 weeks after the 
floors were constructed, it was, therefore, deemed advisable to remove the gypsum 
floor and construct a new one, thus giving this slab an age of only 14 days at 
the time the test was made. Owing to the short time which the gypsum floor 
had been in place, this slab was protected by having the under side completely 
covered with plaster. 

The requirements of the test called for an average temperature of 1700° Fahr. , 
maintained for 4 hours against the under side of the slabs, the slabs at the 
same time carrying a load of 150 pounds per square foot. Owing to the age of 
the gypsum slab, this slab was given an initial load of only 75 pounds per square 
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foot. At the end of 4 hours, the under sides of the slabs, while hot, were sub- 
jected to water pressure of about 60 pounds per square inch through a standard 
fire nozzle, \}i in diameter. This water was applied for 5 minutes. The top 
of the floor was then flooded at low pressure and the under surface of the slabs 
again subjected for 5 minutes to 60 pounds pressure from the hose. On the 
following day after the floors had cooled, they were then loaded with 600 pounds 
per square foot and the deflections were recorded. 

The test proved that the cinder concrete floor went through the entire test 
practically uninjured and sustained the final loading of 600 pounds per square 
foot with a deflection of only fy of an inch. 

The gypsum slab suffered a loss of all material below the reinforcement at the 
I of the water test and tailed before the after load of 600 pounds was reached. 
The terra cotta floor showed a splitting and breaking up of the lower webs of 
number of the blocks when the water was applied, and a destruction of other 
lower webs under the application of the after load of 600 pounds. Careful ex- 
11111 "'' this arch at the conclusion of the test revealed the fact that more 

than -:>/ of the lower surface of the arch had been destroyed. Practically the 
load was being carried by the central webs and the upper faces of the 
though these were sufficient to carry the desired load, the fact 
in an actual building considerable expense would be involved in order 
to ' - lch a floor t0 a suitable structural condition by furring, lathing and 

plastering the entire lower surface. 

s conducted by Mr. Harold Perrine, of the University of Columbia, 
^d h '. accompanied with drawings and photographs, explains fully the 

tils <»t construction, method of testing and results obtained. 



In connection with the accompanying drawings 
and photographs, the comments in red are made 
editorially, ami are not a part of Mr. Perrine's report. 
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Method of Construction 

coal steam cinders. mixed medlm e Ti ^0^^ ^ ^' ^ " 
Welded Wire reinforcement, 4'xir V, < x V in ~ "' 

with a 2 , 1-10 cinder fill (Photo 4). Age on day of test, 29 days 

" the second bay was built a side construction terra cotta'arch 5' 8* in 
length, of" Natco • 10 tile 8" x 10" x ],", 6 hole H • u ,,, ,,,,, ^ " 
ortland Cement mortar, fairly well grouted between blocks, but with no mortar 
between skew-hacks and surfaces of supporting I-beams (Photos 1 and 2) all 
covered above with a 4", 1-10 cinder fill (Photo 8). Age on day of test. 29 davs 
I he third 5 8 span was composed of a 4" slab of a mixture of gypsum and 
wood shavings, furnished by the United States Gypsum Company, reinforced with 
the identical type of Clinton wire mentioned above, every wire clinched over beam 
flanges and covered with a %\ l-10cinder till (Photos 5 and 6). Age on day of 
test. 1 4 davs. 

Bach supporting beam was protected by the material comprising theadjoinii 

arch. 

One-half the under surface of each of the first two arches was plastered with two 
coats, while the gypsum slab was plastered throughout its entire length (PI,. 
7 and 8). 



For details of construction see attached blueprint. The soffits of the I's 
were surrounded by 10" x 12", No. 12 x No. 12 Clinton wire. 

Estimated weight, dry, of cinder slab material, equals 98 pounds per cubic- 
foot. 

Estimated weight, dry, of gypsum slab material, equals 70 pounds per cubic 
foot. 

Purpose of the Test 

The purpose of the test is to determine the effect of a continuous fire below 
the floor lasting 4 hours, at an average temperature of 1700° F., a temperature 
generally conceded to be that of a burning building, the floor carrying at 
the same time a distributed load of 150 pounds per square foot. At the end of 
the 4 hours the under side of the floor, while still red hot, is subjected toal/s " 
stream of cold water through a hose at short range, under a 60-pound pressure, 
for 5 minutes; the upper side of the floor is then flooded with water at low 
pressure, and afterwards the stream is applied at full pressure to the under side 
for 5 minutes longer. Deflections of beams and floor are measured continuously 
during the test. On the following day, when the floor is cool, the load is increased 
to 600 pounds per square foot, and deflections noted. 

Load 

Pig iron, stacked in segregated piles to eliminate arching, was the material 
used for load. 

During the fire the cinder concrete and terra cotta arches carried 150 pounds 
per square foot, but the gypsum only 75 pounds per square foot. 

Temperature 

The temperature of the fire was obtained by three electric pyrometer couples 
suspended through the floor from above and hanging about 6" below the ceiling 
The locations of the couples are indicated on the plan of the building. Readings 
were made upon each couple every 3 minutes. 

The fuel used was dry cord wood, one-half oak and one-half pine, the frequency 
of firing being determined by the temperature of the test chamber. The "Log 
of Temperature Readings," together with plotted curve, is attached. 

Deflections 

Deflections which occurred during the test were measured by a Y-level reading 
upon rods located at the ends and middle of each beam and at points over the 
centers of the slabs. " The Deflection Diagram " shows the relative position of 
the arches graphically at different periods. 



Wat Water 

**•'<££?££- "" h "" -*• *— ,,, . , 

A pressure „f wdj '«• "" SUtwa 

.- *— baek a„ (1 «*„' ,°° f P "f «« -*taM at „„. „„„,, 

'" °" e »P»t. The tot,! . • . < * 1,1 "««~'»ot^l„„„i .„ ' ""'■" ' 

,„ imles «.UI t„„e „ f the „,,, » £M , ( , 

u " P«B«we ».ts jo 

Results of Tests 

Dav-Fair. GENERAL OBSERVATIONS 

Temperature — 95 c 

Age of cinder and terra entt. fl 

\ n l t() rta floors — 0() ,i.... 

Age of jrvpsum arch - U d av>. ' 

v . EFFECT 0F WORKING LOAD 

-— -tEracsr' ■ ■**.*■ 

P" «I»ar. foot. ' "' lN '"'' «• '■ t> I w , 

,.. , - "-TOT <,!■■ FIIIK AN -„ „■„.,,„ 

< «*r („„,„„. Jl, ,,, J „|, il| ,. (| 

plaster ei.tirelv fr„„, tl,e ,1,1, I,.,,.;,,., „ T ""'"'' "" » "» 

" « » -'a re„, J * ^J^ZTjSf ^ 

of thol,,,,,..,. „,„.„.„„. „,,„,.„„,,,,„„ „„,„,, 

or, g ,„a ..,»,, I(1 M—in T , im 

the center of the slab at end of fire irai 

TerraCotta. About 80? of one beu, protection, iodudh* , 

toms of the skew-backs. 10? of the other benn. protee and the I, 

ofsixarchblocb rere knocked off during fir« and p 

10, and 17). 

At completion of load test the under m 
fully. It was found that well on ' 
turns of which could beeasilj removed bj hai I V ■ 
examination. Practically the entire lofl 
and upper faces of the blocks, many of the low. 
keyed in by the remaining m iinte. 

This arch had attained ■ inaxiinum deflection at th 



Gypsum. It will be noted on examination of Photo 16 that the protection to 
the reinforcement and to the supporting I-beam flanges in this bay was entirely 
removed where the water had full play. Toward the front of the house, where 
this condition did not obtain, the gypsum covering remained. The material 
above the wires was softened, deeply scored, and presented a discolored, smoky 
appearance. Four hours of fire produced a total deflection of only y 1 ^' 7 . 

Conducted Heat. Thermo-couples were inserted in the concrete and gypsum 
arches from the top through the cinder fill and into the slab to within l}4" 
of the bottom. Headings were taken from time to time throughout the fire, 
with the result that after 4 hours' duration the maximum readings were as 
follows . 

Cinder concrete = 620° F. 
Gypsum =229 F. 

Effect of Cooling. Both the cinder and terra cotta arches recovered after 
cooling, whereas the gypsum settled somewhat. See attached deflection table 
(Appendix III). 

Effect of Load. The cinder slabs withstood the load of (>()(> pounds per square 
foot, with slightly over % " deflection. 

A deflection of less than y \" was noted in loading the terracotta arch to this 
amount. After release of load, the camber of the arch could be plainly seen by 
sighting along the lower flanges. 

When the load upon the gypsum slabs had been increased to 150 pounds per 
square foot, the total deflection was Y%" . At 496 pounds per square foot, fail- 
ure occurred, and the slab was propped from beneath to prevent it> total 
destruction. 

Resume 

The installation of the Cinder Concrete and Terra Cotta Arches was wit- 
nessed by 

Mr. J, C. Snackenberg, Bureau of Buildings, Brooklyn 
Mr. Edw. Wilkinson, Bureau of Buildings, Brooklyn 
Mr. Geo. E. Strehan, Bureau of Buildings, Manhattan 
Mr. Thos. Heatley, Bureau of Buildings, Bronx 
Mr. A. C. Siebert, Bureau of Buildings, Queens 
Mr. Albert Oliver 
Mr. A. K. Klotz 

The installation of the Gypsum Arch was witnessed by 
Mr. Edw. Wilkinson, Bureau of Buildings, Brooklyn 
Mr. Thos. Heatley, Bureau of Buildings, Bronx 
Mr. A. C. Siebert, Bureau of Buildings, (Queens 
Mr. Albert Oliver 
Mr. A. E. Klot/ 
Mr. V. G. Marani 

; 



The following were present on July 30, during fire and water test : 

Mr. D. J. Havens Representing Rapp Construction Co. 

Mr. L. M. Grove ,, Berger Manufacturing Co. 

Mr. R, W. Van Horn ,, Berger Manufacturing Co. 

Mr. F. H. Keese „ Cass Gilbert 

Mr. G. A. Rappold „ Raymond F. Ahnirall 

Mr. Otto David ,, J. Kresse Co. 

Mr. W. R. Rodrigues .. Jos. Bauer 

Mr. J. F. Walsh ,, J- F. Walsh & Bro. 

Mr. Franklin B. Huntington ., Hoppin & Koen 

Mr. W. A. Robertson Chief Inspector, Tenement House Department 

Mr. P. H. Bevier Representing National Fi reproofing Co. 

Mr. Homer A. Ried, C.E. 

Mr. Chas. F. Varney „ Iffo*-- Bros. 

Mr, Peter Igoe 

Mr. Fred B. Lincoln „ Concrrte-CemsrU Agt 

Mr. R. B. Sears. Fditor Cnmnf 

Mr. Geo. A. Moore 

Mr. W. Mortensen Representing Mortensen <S: to. 

Mr. A. C. Sirlat 

Mr Chas F Bales Chief Inspeetor. Borough of Querns 

Mr FT.' Cunningham _ Assistant ^Snperintendenl of Building*, Borough ol Quooni 

Mr' John W Moore Superintendent of Buildings, Borough of Queeni 

Mr. A. G. Hillberg Representing f^™^™™* 

Mr. J. W. Owen \ ssis fVnt Sunerinh'-nclenl of Buildings, Borough of Richmond 

Sr SFwESk IjSSS &5S »dent of Building., Borough of B I*. 

£: Z\\£?Z--: ESSSSSKS* ». *. co. 

^ ■"• S »• V ? " i r ' EbMFJ FireprOOUUg Co. 

*!'• ": K . £"££ r - - - uS State. Gj » Co. 

r ; (M^f's ;,.' i -Bureau of Building., Mantottan 

Mr. J. W. Stromberg •• sta D tey Golliek Co. 

Mr. H. F. Maurel ■• ggg Sooung Co.. of N* &<«•«- 

Mr. W; DtarfWK.— - •• , mi ,,,,„,,. N(W V,„k 

Mr. AlKn C. Bt-als •• Reliance Irchitecturul Iron Work. 

m^ Si"? iac*::: >„^; % .^, r ' 
E-frSJS*^^--SS!!*«-^^ ' 

Mr! Jas. S. MacGn SSS^S'Solttai American Portland I «eo< ** 

Mr. Lewi. a. Ferguson - Repres "'»' 5** - * '„,„,,,, ,,„.. Borough o( BfOM 

Mr. Th..s. Heatte 3 - »-P'-« ■'» • ",, ■„,,,. Cbmmittee, Board at AM.-n...-., 

Mr. A. B. Herbst Ch«rmM BuUdiogC £ U>. ^ ^ <>( ul ,. ml( ,, 

Mr WW H,l. r ! " r> Sre^STSK * . fl 

IS r :E^Lee•-^:- c :^'^ MdA,d,ltoct, 

Mr. Geo. Hewitt 

Mr. .1. M. Gibson, C.E. |]t Mi . l!illl( . ^ther. I„,n„ 

Mr. W. Karl Khngbrrg &4 P" •'""- Br|1 p ircprool 

Mr. Geo. J. Jorge ... \ Ml rriran St« 

Mr. P. A. Coons— Kd]M)I1 Portland (Vine-ill I 

Mr. L. Brook Masoo'i Suppliea 

Mr. G. D. W.ILa.ns m ^ Vl ^ hilH \ (<m..«i,1 ' 

Mr. LovellH- Con Uve rtoion lUb^er Cliotoo. Wire Oolfc I 

Mr. K. B.Fwser ■ , 

Mr. Coo. B. Hill ' , ,< ron Li VI1 

JKiw.D.Rid-rd.. ; • I,!, 1 ;;, 1 :,;, 

Mr. S. H. Keyei J 

Mr. 1>. K. Hiomoo 



Mr. Robert E. Carrick Representing Fireproof Products Co. 

Mr. C. A. Jackson ,, Donn Barber 

Mr. Wm. N. Beach M Pennsylvania Cement Co. 

Mr, Jas. E. Adkin ,, Pennsylvania Cement Co. 

Mr. H. D. Kerr ,, Atlas Cement Co. 

Mr. J. F. Miller ,, Lawrence Cement Co. 

Mr. Chas. C. Dominie ,, German-American Fire Insurance Co. 

Mr. Ira H. Woolson ,, National Board of Fire Underwriters 

Mr. F. J. Stewart ., New York Board of Fire Underwriters 

Mr. Chas. F. Fairbanks. Jr. ,, Assistant Treasurer Clinton Wire Cloth Co. 

Mr. D. F. Bartlett ,, United States Gypsum Co. 

Mr. John J. Fogarty 

Mr. Lester W. Sehwarz ,, Clinton Fireproofing System 

Alderman Robt. F. Downing 
Alderman John S. Gay nor 

Mr. Harry W. Bell___" „ Bell Fireproofing Co. 

Mr. J. S. Seguine ,, J. B. King & Co. 

Mr. Rudolf P. Miller Superintendent of Buildings, Borough of Manhattan 

Mr. Henry C. Turner .Representing Turner Construction Co. 

Mr. Daniel D. Mahoney ,, Wells-Newixm Co. 

Mr. Archie W. Schwartz ., Jas. F. Egan 

Mr. E. B. Goode, Jr .. Lehigh Portland Cement Co. 

Mr. Alfred Ludwig Chief Inspector, Bureau of Buildings, Borough of Manhattan 

Mr. G. F. Escher ._. Representing White Fireproofing Co. 

Mr. R.S.Johnston ,, Keystone Fireproofing Co. 

Mr. Robt. F. Moss. C.E. 
Mr. Leigh Schofield 

Details of the test were carried out bv Messrs, H. P. Banks, F. Miller and 
H. E. Slade. 



Respectfully submitted, 

(Signed) HAROLD PERRINE. 



APPENDIXES I AND II 



Log of Temperature Readings 

Fire Test 

Cinder Concrete, Terra Cotta, and Gypsum Floor Arches 



Temperatures read by F. .Miller. C.E. 
July 30, 191:3 




* Temperature readings at center of T 

the fact that the eouple at this noi. I Al " Ch beU een ">•*■ and 11.35 were lost, due to 

' ' 38 and it is from that time nnt I th ^ ™\ readin * P~perJy. A new couple was inserted it 

end of the test that this average is taken. 
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APPENDIX III 



Corrected Deflections for Mid-Points of Arches 



End fire, 150 pounds per square foot load 
Floor cool, 150 pounds per square foot load 
Total load, 600 pounds per square foot 
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mature Curve, Couple No. 1, and Skktch Showing Location 01 
Thermo-couples 
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No. 1. Installation of Terra Cotta Arc 




No. 2. Terra Cotta Arch, Showing Metal Strips on Forms to Produce Camber 

and One Tie Rod 



15 




No. 3. Placing of Cindeb Fill on Terra Cotta Arch 
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No. 4. Installation of Cindeb Concrete Si. ah. Showing Clinton Electrically 

Weldi i) Wiiii- i\ Place 
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No. 5. Installation of Gypsum Slab, Showing Clinton Electrically Welded 

Wire in Place 



No. 6. Depositing the Gypsum and Shavings Mixture for Gypsi m Slab 
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No. 10. \ ii, w of Ti sr House at Starting of Firk 

The firing was done through the door shown in this view and through a «j»||"^£ ™ *£ 
other side of the center fine. As the fuel was thrown in through these s.de doors the tendenc 
was h. firewith greater intensitj underthe outside slabs : that is, the WP"™«dtheai d 
crete slabs Reference to the log of temperature readings on | 1 show that the ai 

temperature underth terra cotta arch throng! the test wasal t 100 less ^n««tolh. £*£ 

temperature under tin- terra eotta arch. 
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No. 12. Application of Wateb against Undek Side of Slabs 




No. 13. Application of Water, Showing Direction and Evident Poweb of 

Sri! i \ m 
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No. 19. Total Load of 600 Pounds peb SauARE Foot on Terra Cotta Arch 




No. 20. Total Load of 496 Pounds per SauARE Foot on Gypsum Slab 
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BUREAU OF BUILDINGS OF THE BOROUGH OF BROOKLYN 

CITY OF NEW YORK. BOROUGH HALL 
BROOKLYN 



Borough of Brooklyn, The City of New York, August 6, 1913. 

Mr. P. J. Carlin, Superintendent of Bureau of Buildings : 

Sir: Following is a report of a tire, water and load test on three different 
kinds of floor arches installed in the test house of the Columbia University, at the 
northwest corner of Monitor Street and Norman Avenue, Brooklyn, on July 1, 

1913. 

The object of the test was to show the merits of the different constructions 
under the exact same conditions of test, the three different kinds being installed 
by one concern, a Mr. Oliver of the Clinton Wire Cloth Company, with office at 
101 Park Avenue, Manhattan. N. Y., the installation being a fair sample of the 
manner in which the different arches are installed in general actual practice. 
The arches were each o 3" wide and 14?' 0" long. 

One was a cinder concrete reinforced with Clinton Wire Cloth, 4 \ 12" mesh. 
No. 6 and No. 10 wires. Depth 4". 

One was constructed of hollow terra cotta blocks with protecting skew-backs for 
the beam flanges. These skew-backs were not bedded against the beams. The 
blocks used were 10" deep. 

One was constructed of United States gypsum and mixed with wood mill 
shavings. 

This arch was 4" thick, reinforced with Clinton Wire Cloth, 4" x 12" mesh, 
No. 6 and No. 10 wires. A cinder concrete fill 2" thick was put on top of the 
cinder concrete and the gypsum arches and about 4" on top of the terra cotta 
arch. All the above-mentioned arches were put in on July 1, 1913. 

After the removal of the centers one-half of the soffit of both the cinder con- 
crete and the hollow terra cotta block arches were plastered with patent mortar 
(pearl hard mortar), and the entire soffit of the gypsum arch was plastered with 
the same mortar. 

For the construction and general layout see accompanying blueprint. 
The gypsum arch was found to be defective, as it did not set upright, and it 
was removed and replaced in the same manner as at first, on July l(j, 1918, 
the replacing being witnessed by G. McMein. See attached report. 

On July £9, 1913, a uniform load of 150 pounds of pig iron was placed on 
top of the cinder concrete arch, also on the terra cotta arch, and 75 pounds on 
the gypsum arch due to its age. 
On July 30, 1913: 

Fire was started at 10.50 a.m. and reached 1700 c at 11.59. 
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Fire was started at 10.50 a.m. and reached 1731° at 12.59. 

Fire was started at 10,50 a.m. and reached 1797° at 1.51. 

( 3 /i " deflection on terra cotta arch.) 

Fire was started at 10.50 a.m. and reached 1749° at 2.35. 

Fire was started at 10.50 a.m. and reached 1770° at 2.48. 

{1% " deflection on terra cotta. ) 

Water was applied at 2.51 through a city fire engine with 200 feet of hose 
and a 1/6 " nozzle, a pressure of 60 pounds at the nozzle. Water was played on 
fire for \)4 minutes and then on the under side of arches for a minute, % in each 
of the doors of the test house, then again for a minute in each of the doors or 
5 minutes. The top was then flooded for 3 minutes and then the under side of 
arches a^ain for 5 minutes. 



Effects of Fire and Water 

July 30, 1913 

Part of the plastering peeled off of the gypsum arch during the fire. 
The deflections noted during the fire: 



Cinder concrete 
Terra cotta blocks 
Gypsum arch 



3 " 

8 

X 16 



When water was applied all the plastering was removed from all the arches. 

Of the protecting skew-backs of the terra cotta arch % of them were removed 
on one beam and 3 of them on the other beam. Also the bottom wall of the 
block came off of 6 of them. 

The concrete protection of I-beams was partly removed for a space of 4 feet, 
otherwise appearing uninjured. 

The soffit of the gypsum arch was washed away slightly above the reinforce- 
ment for about 80^ its length, also the beam protection. 



July 31, 1913 

A further survey of the effects of the fire and water showed the soffit of the 
cinder concrete arch slightly washed with water, but could be easily patched. 

The terra cotta arch by tapping bottom face showed that 90/o of bottom 
walls were cracked away from the rest of the block, some being easily removed 
by hand. 

This arch could not be repaired to its original strength. 
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July 81, 11)1:5 

The loads on the " cinder concrete M and the terracotta block arches were i 

increased to (iOO pounds to the square foot, which both of them held. 

The maximum deflection on cinder concrete under load, ^". 

()\\ the terra eotta arch, * [ 

The gypsum arch was loaded to 496 pounds per square foot when it settled 
down about an inch on the temporal 1 } support placed under it for the protection 
of the men loading, and the load was stopped. The noted deflection at about 
4 L 2> pounds per square foot was 

A statement will be furnished by Columbia University later, showing the 
deflections and temperature in detail. 

Respectfully submitted, 

(Signed) E. WILKINSON 
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BUREAU OF BUILDINGS 

CITY OF NEW YORK. BOROUGH OF QUEENS 
HACKETT BUILDING 



Long Island City, August 7, 1913. 

Mr, John W. Moore, Superintendent; 

Dear Sir: By your order of July 1, 1913, I witnessed the installation of 
3 floor arches at the Columbia University Testing Station, Norman Avenue and 
Monitor Street, Brooklyn, X. Y., for Albert Oliver, of 101 Park Avenue, Man- 
hattan. See attached blueprint as to installation. 

On July 16, 1913, the gypsum arch was removed and replaced under same 
conditions as shown on blueprint, under the supervision of Mr. Victor Marani, 
representing The United States Gypsum Company. 

On Julv 29, 1913, 150 pounds per square foot was placed on the concrete 
and hollow block arches and 75 pounds per square foot on the gypsum arch. 
July 30, 1913, fire test applied: fire started at 10.50 a.m.; at 11.50 a.m., 
1700°; at 12.59 p.m., 1751°; 1.51 p.m., 1797° average; at 2.35 P.M., 1749° 
average; at 2.48 p.m., 1770° average. 

For deflection on arches during fire not ascertainable: at 2.50 p.m. water 
was applied to the under side of the arches for 5 minutes, then the top of the 
arches were flooded for 3 minutes, then again for 5 minutes to under side of 
arches, through 8" hose and 1 l 4 " nozzle, with 90 pounds pressure at engine and 
about 60 pounds pressure at the nozzle. Top flooding at about 30 pounds pres- 
sure. Effect: plastering off gypsum during fire after water; all plastering off 
terra cotta arch ; the bottom walls of 6 blocks came off on second application, 
also flange blocks off on one side terra cotta. Gypsum peeled to fabric, also pro- 
tection of beam flanges. 

On July 31. 1913, 44,100 pounds, or 600 pounds per square foot, was placed 
on concrete arch, and showed a reflection in center of the arch o{j^ ,f . 

On August 1, 1913, 44,100 pounds, or 600 pounds per square foot, was 
placed on hollow block arch, and showed a deflection in center of arch of Y%' f . 
Tapping the bottom soffits of blocks showed that the bottom wall or shell had 
cracked and was loose on at least 90/0 of the arch. 

August 1, 1913, 36,483 pounds, or 496 pounds per square foot, was placed 
on gypsum arch and failed. At 400 pounds per square foot arch deflected % . 

Note. — Gypsum whole arch plastered. Concrete and hollow block arches, 
south half of arch plastered. Did not witness the mixing or applying of plaster. 

(Signed) AUGUST C. SIEBERT. 

34 



